Differential expression of basal and hydrocarbon-induced cytochrome P-450 monooxygenase and quinone reductase activities in subpopulations of murine epidermal cells differing in their stages of differentiation.
The activities of NAD(P)H-dependent quinone reductase (QR) and the cytochrome P-450 monooxygenases 7-ethoxycoumarin O-deethylase (7-ECD) and 7-ethoxyresorufin O-deethylase (7-ERD) were measured in four subpopulations of murine epidermal keratinocytes (MKs) that differed in their stages of differentiation. Noninduced per cell 7-ECD and 7-ERD activities were the lowest in basal cell MKs and progressively increased as the MKs underwent differentiation. In contrast, noninduced per cell QR activities in the three less differentiated MK subpopulations were very similar to one another and greater than the activities measured in the most differentiated subpopulation. Treatment of dorsal skin with 100 nmol of dibenz[a,c]anthracene (DB[a,c]A) increased CYPIA1 mRNA abundance and elevated 7-ERD activities to similar per cell levels in all MK subpopulations. This was achieved by differential inductions (200- to greater than or equal to 1850-fold) of 7-ERD in the different subpopulations. In contrast, QR induction by DB[a,c]A was similar (less than 3-fold) in all MK subpopulations. Consequently, the expressions of noninduced QR and 7-ERD activities in skin are regulated as a function of MK differentiation. However, the distributions of the noninduced activities of these two enzymes in MK subpopulations are the exact opposite. Furthermore, the relative inducibility of 7-ERD, but not QR, in skin is also regulated as a function of epidermal differentiation.